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RNA < DNA

HjolzjAo| Fafa  DNA oA RNA Hfo[2i4 HlofiA
HIZi2 2] RTA o dsDNA  ssRNA  dsRNA s& BNA Aabel

TP F SR R

3. Ho|H £9] L= HH|
I ELHHIO[2{ 2= RNA genomeO| TH{AUR FMQI JHj

= nucleocapsid(al2H-THHHZI %) FE{O|Ct, sHitar THEHZIZ| 7} IS (envelope)2 2 =
2 M0 AC(Fig. 1).
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Fig. 1. H{o|2|20| Qm|o| EROIS0] O[3t £5

4. DNA HIO|2A: SFHN|7d H7|= ATGCE F/AE|QULCt.

U0l £ IHEHE)R H dsDNAGMAE 713 UG

O

Of: Herpesvirus - Y4710 2384, Adenovirus - Al 52 QHUISHC},

5. RNAHIO[2{2: REM 4 H7]= AuGC E7|E2 E[oQUCt.
DNA2} RNA #+ZAH0|= H7[7t ToM U= HEA Z0|C
-SHEHEO0| $F e HHEQl ssRNAS GMMZ 7iX|1 Qlct.
(dsRNA F7t5to =2 E Hjo[2{Ak QlCt)

Oll: Influenzavirus S&, #7| & ¥, Coronavirus HH, HAl § REE
Poliovirus ~ Z-O}OH| &
6. A ZLtHto|2{ 20| HElQ} |FTM 4
- RNA Hio|2{2eo| st ZJFo0|C}
- ssSRNAE single strand(8t 7t5t 8tE)&EHo|Ct,



- Hio|2{A /4. LHE0| RNA genome, capsidTHHEZ S2{M0O{AD, 0] STHH|
= I %(envelope)2 2 AO{QALC}. A2 7|2 HIO|H A OTO|AM EYCL

g R0 E==¢ SpikeTHEO0| E&E5| Exjcict. Mxtsin|Zde= &
¢t Zil= o] Amo|3d SE= WE0 =Yo| 2 Zoh £ ¥R Es
8l ZYOFAM Crown L& Sundid! ZCH= 0|20 20 ChFig. 2).

- AE: P, 28712, 4t 2435 87|12HE fE: SARSs, COVID-198

- genome base size: I EL}H}O|2{AQ| FHMX}t= HI|AHO| 29,903 bases.

- 0| (Length)= 80 - 160 my, X Z(diameten 120nm HE =2 FHE|QACE

infectious unit(ZATHSl): 1.190|Ct. & o 79| HIO|ZHAYX}7I ZAHES
LIEFHCHFig. 3).
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A Figure 2 Composition of genomic and subgenomic RNAs of SARS-CoV-2, and schematic diagram of virus particle
structure. SARS-CoV-2 RNAs are known to consists of ORF1a, ORF1b, ORFS, ORFE, ORFM, ORFN, ORF3a, ORF6, ORF7a,
ORF7b, ORF8, and ORF10. This study, all RNAs except ORF10 were experimentally validated. The prediction that ORF10 exists

seems to be wrong. There are nine subgenomic RNAs (S, E, M, N, 33, 6, 7a, 7b, 8) indeed transcribed from genomic RNAs. Among
them, S, E, M, and N RNAs are translated into each protein, respectively, forming a structure of virus particle (S: spike protein, E:
envelope protein, M: membrane protein, and N: nucleocapsid protein)

Fig. 3. AZLIHIO|2{ 22| FFK|Z4

- ZEME MEEHNWM 2 4 (viral multiplication process)$tCl(Fig. 4).
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by Kim Bit-naeri of the RNA research group and Jang Hye-sik of the Department
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of Life Sciences at Seoul National University made the achievement through joint

research with the National Institute of Health at the Korea Centers for Digeas!e Control
and Prevention.

8. @ ELIH[O|2{A(COVID-19)2] T4 =9l

- BXERRE IAZLE Hio|2{ATL ZHE|0] AN MZOAM SHE= FLE
HMsL= Zi0| L8}t

- F 7IX|e] AXYwHo 2 LIE 7} QUCl(Fig. 8)
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IpH| | 2tH| 2 (Favipiravir)
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OtH[ZH(Avigan)t
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TA-6AIHR| = SEHE R ot ZHN|O[L, 2= 6A|-7AFO[ 7}
SEHHE [REX £L/0|Ct O] DNA vaccineg 2¥& W (GIEMAHO|MAS
HEAIZ| =2 dF)0ll TSt Ho[2{A2] 4 Bl AlYES =AM A
OfLf.

182 Lee et al.

A - B i Neo'
H ori SV40 ori . 3V40 ori Neo
s

ColEl

Bgl ||/ Bam HI site

CCTAGCGGGCGGCGEGACCCACGLE CAAGCTTGGTACCGAGCTGATCTTAT
CCCCCGAATTCCCGCCATGCGCGA CACGGCATGGAGCGTTTGACCTCC
Ecofll site aB2 gene gD2 gene

Fig. 1. Schematic figures of pHS2-gB2 and pHS2-gD2 plasmid vaccines used for immunizations. (A) The 2.87 kb gB gene sequence in o
plasmid pBgB(2)2.87 was cleaved out with EcoRL, and cloned into Xbal and EcoRI sites of the pcDNA3.1(+) to construct the pHS2-gB2
(8.3kb) plasmid. (B) The 1.23kb gD2 gene sequence in HSV-2 was amplified by PCR, inserted into the Bg/ll site of the pGEM-T vector. 4
then transferred into the BamHI site of the pcDNA3.1(+) vector to construct the pHS2-gD2 (6.63 kb) plasmid.

Of7|M A28t HAHE HEV-1H 9| McgrawHIO|2{AE HA7|0f HEE|=
K|ZHOQl Hro|A0|Ct, of2f OZojN de|AdsE FYT HEFOM
KIAHEO| O = LIEFSLE DNAEA S HEst FoAE HZ=E0
2| 80~100%0|RALCt. & 7o RTXE HSBet 182 o TFLU YIS

JEEC HEE0| 20%EE =ULH

O
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Fig. 5. Survival of vaccinated mice following Iethal intravaginal

challenges with HSV-1 strain McKrae. Mice were vaccinated three
times and then intravaginal challenged with a 5 x 10° pfu of McKrae
strain as described in the section Materials and Methods. Vaccine
symbols: live (KOS) (A), pHS2-gB2: D2 ([1), pHS2-2B2 (@),
pHS2-gD2 (&), and mock vaccine (O).

2) CoronavirusS| {HXfu Al ot
AZLHHI0|2{ A= RNAHLO|2{AO0|C} @|n| THEHHE S JiX| | M OIE
’FJI}E A7|o dwHnt QApst WtHo = x| x=§ 7f=*"°| =Lt RNAX &

11. XX g5 2™

- AHEXFH M 28, AWM= oYolt. Ho|Ao MEE AT
O3 582 0 XMEc oYy S| StLtolct

- &= W= Of e F2 EE 32 otLtolty. Mg Bo|2AL Mo SO FH
of B7] 20 A2 &5 &2 A2 A2 AdH22: T2 JHOIoL

- AR N AE| R R 2N el og Y Sof otLtoltt, MEd =ZO0| Hi=HZ
eIMof M=ol E= AS AE g+ AL

- AEHC Y HES Hots A NAEXRH gy 2 StLtoltt

- BYEE 7|2H22 =017 flghM 365°C M2RAE & = UA=E
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detiAr 2 By 228 UeEs HHES S22 dFlots A0l IR
SCE.

- 9 ddds E RAGIER dd dEs RAGEE HEY 230 &4
= Flst= A oltt

_16_



12. 024

- Cha, S. C. Y.S. Kim, J.K. Cho, J. Cho, S.Y. Kim, H. Kang, and H. H. Lee. 2002.
Enhanced protection against HSV lethal challenges in mice by immunization

with a combined HSV-1 glycoprotein B:H:L gene DNAs. Virus Research
86:21-31. doi: 10.1016/s0168-1702(02)00037-0.

- Lee, H.H.,, H.S. Uh, DJ. Jang, JK. Lee, D.W. Choo, Y.S. Kim. 2002. Immunization
with combined HSV-2 glycoprotein B2:D2 gene DNAs: enhanced protection
against lethal intravaginal challenges in mice. Virus Gene 25(2):179-188.

https://doi.org/10.1023/A:1020113902834

- ibs(institute for basic science) New Coronavirus (SARS-CoV-2) Mapped Out
www.ibs.re.kr
- Research team completes genetic map of coronavirus : Korea. ..www.korea.net

- The Korea Institute for Basic Science said on April 9 that a research team led
by Kim Bit-naeri of the RNA research group and Jang Hye-sik of the Department
of Life Sciences at Seoul National University made the achievement through joint
research with the National Institute of Health at the Korea Centers for Disease
Control and Prevention ZX : Korea IT Times(http://www.koreaittimes.com)

- Nester, EW. et al. 2007. Microbiology 6" ed. McGraw-Hill-Intenational Ed. Seoul.
- 4¥Y S. 2008. LuEO|YESE EHO[ZALOIAL, ME,
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